Abstract:
INTRODUCTION
Outsourcing involves using an outside company to provide a non-core service previously performed by staff [1] .
The organization does this in order to maximize service, optimize expertise, minimize cost and to maintain or improve quality [2] .
Hospitals provide a broad and complex range of services. Some of these services can be purchased from other institutions. This makes hospitals a suitable environment for outsourcing [3] . Over the last decades, the hospital sector in developed countries has been under pressure both from demographic changes and increasingly scarce financial resources. The hospital sector has responded by outsourcing non-core services like IT services, catering and cleaning [4] . Benefits of such outsourcing efforts have included lower costs, reduced number of personnel, improved quality and higher levels of satisfaction with services provided by the hospitals [5] .
Given that many developing countries like Uganda are beginning to feel the very same pressures faced by industrialized countries [6] , outsourcing is one strategy that hospitals can adopt to improve efficiency and management. In Uganda, the Government of Uganda policy on Public Private Partnership for Health (2009) and the Government of Uganda National Public Procurement and Disposal Act (2003) provide hospitals with an opportunity to use outsourcing as a strategic management tool to manage costs while improving quality.
Results of the studies on the costs and benefits of outsourcing have always been mixed. Studies on outsourcing health services from Zimbabwe, South Africa, and Cambodia showed that outsourced providers can deliver the same quality of service at lower unit costs than their public sector counterparts [7 -9] . Other studies, however, have shown that outsourcing does not always deliver high quality, low-cost service. In Tunisia for example, several university teaching hospitals outsourced their catering and cleaning services, resulting in better quality of services but at a higher price [10] . In a Jamaica hospital, outsourcing cleaning and pottering services resulted in improved quality of services but at 25 percent higher costs [11] . Thus, the decision to outsource should be based on others, on a careful evaluation of the potential costs and benefits. However, managers need simplified and practical approaches that use readily available data for such an evaluation.
A comparative analysis of the costs and benefits of outsourcing cleaning service in a rural hospital in Uganda was conducted to test if the economic argument for outsourcing (i.e. reduced costs) holds true for the selected service in the selected hospital. This entailed an evaluation of the monetary costs and gains of outsourcing the cleaning service relative to providing the cleaning services in-house (in sourcing).
The objective of the study was to analyze the costs and benefits of outsourcing cleaning services at a rural hospital in Uganda by: (1) determining a baseline cost of in-sourcing the cleaning service (2) determining the cost to the hospital of outsourcing the cleaning service to a private vendor (3) conducting a qualitative service quality assessment to determine changes in quality of the outsourced services as perceived by hospital management and generate a 'benefit' metric from outsourcing (4) comparing the raw and quality adjusted costs for in-sourcing and outsourcing of cleaning services in the selected hospital.
The study demonstrates an approach that can be applied by hospital managers using readily available data to conduct a cost benefit analysis as part of pre-sourcing evaluation.
MATERIALS AND METHODS

Study Setting
The study hospital is a 169-bed rural Non-Government Organization (NGO) hospital. At the time of the study, the hospital had a staff strength of 169 (106 clinical staff and 38 non-clinical staff). The hospital sits on about 19 acres of space (76,890.34 square meters).
In the 2013/14 financial year (the year of study), the hospital had an annual operating budget of approximately UGX 3,509,805,896 ($1,349,925), attended to 25,000 outpatients and admitted 11,000 inpatients that year.
Study Design
This was a cost-benefit analysis of outsourcing cleaning services in a rural hospital in Uganda using a before and after design. The costs and benefits of outsourcing were analyzed from the hospital manager's perspective. The primary outcome measure was net total costs or annual cost per square meter of the hospital cleaned. Thus, the study focused on analyzing the value for money of outsourcing to hospital managers based on its impact on hospital budgets and the quality of services provided.
The analysis covered a year period (2014 to 2015), to allow capturing benefits from outsourcing that may accrue in the short term, such as improvements in the quality of cleaning. This analysis assumes that real costs, such as the cost of personnel, equipment, supplies, and utilities, remain constant throughout the analysis period.
The reference was in-house provision of the cleaning services using the hospitals own staff (in-sourcing). The hospital had been outsourcing the cleaning services since 2012 two years before the analysis year (2014). All costs and benefits were converted to 2014 Uganda shillings.
Data Collection
Data was collected through a two-stage process. An initial face to face interview was conducted with the Hospital superintendent to learn about the hospital's outsourcing program including reasons for outsourcing, the outsourcing process and level of satisfaction with the outsourced services.
As a follow-on, the hospital superintendent was sent a data collection form to provide financial and other data. The form collected data on the costs of the outsourcing contract, number, salary and benefit information for the cleaning staff prior to outsourcing, salary and benefit information for management staff involved in the management of the cleaning services (both before and during outsourcing); an estimate of management time spent in supervising the cleaning services (both before and during outsourcing) and the costs of utilities, consumables and other supplies used for the cleaning (both before and during outsourcing). The form also collected data on the quality rating of the cleaning services prior to and during outsourcing from the key managers with oversight responsibility for, or benefiting from the cleaning services (Medical superintendent, Hospital Administrator, Chief Nursing Officer and Customer Care Assistant). The quality ratings were collected using a Likert scale of 1 to 10, with 1 being lowest quality and 10 the highest quality.
Costs and Costing Approach
There are two categories of costs associated with providing the cleaning services in the study hospital: direct costs and indirect costs. These are detailed in Table 1 . Direct costs include personnel costs, supplies, equipment and the costs of the outsourcing contract. The indirect costs include training costs for the cleaning staff, hospital management costs to supervise or provide oversight for the cleaning services and the costs of operations. With outsourcing, the contract covers the direct costs that the hospital incurred when it was in-sourcing. However, there are additional indirect costs that hospital continues to incur when outsourcing. For example, the hospital still needs to cover utilities and the salary of a hospital manager who oversees and monitors the vendor's work. These indirect costs are in addition to the contract value.
Costing for this analysis was conducted using a total cost approach, whereby all indirect and direct costs of each alternative were identified and quantified with a monetary value. The data reported by the hospital managers in the data collection tool was used to determine the breakdown of the in-sourcing and the outsourcing alternatives.
Operational costs and costs of supplies were provided by the hospital management as aggregate/ total costs for the periods of interest. Details of unit prices and quantities were not available.
Since costing data for the two alternatives considered under this analysis (outsourcing vs in-sourcing) were collected for different time periods (i.e. the contract costs for 2014 for the outsourcing and the in-sourcing costs for 2012 (the last year before the outsourcing program begun two years ago), the costs are expressed in 2014 constant UGX and 2014 constant United states dollars for comparative purposes.
To account for the time difference between the current study period and when the hospital last provided the cleaning services in-house (2 years ago), the study applies an inflation rate to the last costs reported to have been incurred by the hospital when in-sourcing to account for changes in prices. The Uganda Bureau of Statistics' Composite Consumer Price Index (CPI) changes from 196.43 in 2012 to 216.05 in 2014, indicating a CPI change of 20.17, or 10% [12] . Thus an inflation rate of 10% was applied to the 2012 costs to determine the 2014 costs.
Benefits and Benefits Valuation Approach
There are a number of benefits of outsourcing cleaning services in a hospital setting. These include tangible benefits such as improved quality of cleaning service and cost savings on personnel, supplies, equipment, training and management costs to supervise the cleaning. Intangible benefits include reduced management supervision effort, improved adherence to cleaning guidelines, potential reduction in hospital acquired infections and experience gained by hospital management in dealing with the private sector. These benefits include both quantitative and qualitative benefits. For simplicity, the study considered only two types of benefits in the analysis: financial cost savings and overall quality of cleaning services.
Key approaches for monetizing qualitative benefits of an intervention include measuring a consumer's willingness to pay for a theoretical service and calculating the cost avoidance resulting from an intervention [13, 14] . In our study context, estimating willingness to pay would involve asking a large sample of hospital managers for the maximum Uganda Shillings amount they would be willing to pay for a hypothetical increase in the cleanliness of a hospital. The monetary value obtained from this survey would then be tallied as a benefit of outsourcing cleaning services, assuming that outsourcing resulted in an increase in the quality of the service and thus the cleanliness of the hospital. Measuring cost avoidance would entail estimating the monetary value of each of the intangible benefits earlier mentioned, for example, one could estimate the reduction of hospital acquired infections resulting from the improved cleanliness of the hospital and time savings resulting from reduced management burden in supervising the hospital cleaning staff. The monetary values of infections avoided and time saved could then be modeled and included as benefits of outsourcing. The willingness to pay and cost avoidance approaches are resource-and time-intensive, and would require broad assumptions to be made with limited information and thus were not feasible.
Thus, we adopted a simplified but practical approach of quantifying the financial cost savings from outsourcing that entailed a comparison of the direct and indirect cost categories under outsourcing and in sourcing. The cost saving is equal to the difference between the costs under each alternative considered (outsourcing Vs in-sourcing). To account for the differences in quality between outsourcing and in sourcing; based on the average quality ratings provided by the hospital managers for the cleaning services before and during outsourcing, the costs of insourcing are weighted by a quality factor to recalculate the cost savings of outsourcing compared to insourcing as "quality adjusted" cost savings. This assumes that better quality service provides higher value. Weighting the costs based on observed quality, inflates the cost of lower-quality services, reflecting the hidden costs of an inferior service.
The relationship between cost and quality is equivocal, in some cases positive, in others negative. In our case, we assumed a positive linear relationship mainly because improvement in the quality of cleaning services is likely associated with use of better equipment and cleaning methods which are likely to require more investment and hence a higher cost for the quality. The study assumed that the quality-adjusted scores represented management's willingness to pay for better quality services.
The hospital managers on average rated the quality of the outsourced cleaning services at 8.5 compared to an average of 4.75 for the in-sourced service, indicating that from their perspective, the outsourced services were of a superior quality.
Based on the Manager's rating of quality of the cleaning services pre-and post-outsourcing, we calculated a quality factor for the outsourced service using the equation below:
Using an approach adopted by Cali, J et al [15] , the financial costs of outsourcing were multiplied by the quality factor to produce quality-adjusted costs of in-sourcing using the formula below:
Using quality adjusted costs allowed assessment of the value for money of outsourcing as compared to in-sourcing, taking into account the superior quality of outsourced services.
The quality-adjusted costs are notional for comparing the value for money of outsourcing and in-sourcing for the cost benefit analysis. They do not reflect the real financial costs of the alternatives (outsourcing Vs In-sourcing).
The quality-adjusted cost savings were calculated by subtracting the actual costs of outsourcing from the qualityadjusted costs of in sourcing.
Data Management and Analysis
The collected data was entered into an Excel spreadsheet for manipulation, analysis and presentation. The study assumed that costs of the outsourcing contract and staff payments would be paid within the year of study; and that benefits would also accrue in the same year.
The unadjusted and quality adjusted costs of providing the cleaning services were calculated under the alternatives considered during the study period. The primary outcome measure was the total net cost or cost per square meter of the hospital cleaned.
To enable comparison of the costs of in-sourcing and outsourcing, the 2012 in-sourcing costs (the last year of outsourcing) were converted to 2014 constant UGX by applying the inflation rate of 10% earlier mentioned. Two-way sensitivity analyses were conducted for the key assumptions in the study. The effect of increasing and decreasing the costs of operations and management by 20% each, on the quality-adjusted total net cost of out sourcing were analyzed. The effect of varying the hospital management's quality rating of the outsourced service and the effect of varying the cost of the outsourcing contract were also analyzed. Table 2 below compares the annual costs of outsourcing and in-sourcing for the period under study. The table shows that the hospital's expenditure on outsourcing cleaning services is higher than insourcing, both for the whole year and per square meter of hospital area cleaned.
RESULTS
Annual Costs of Outsourcing and In-Sourcing
The table shows that before adjusting for quality, the hospital spends UGX 644.35 ($ 0.25) per square meter cleaned while outsourcing compared to UGX 568.07 ($ 0.22) while in sourcing.
With outsourcing, the outsourcing contract covers the direct costs that the hospital incurred when it was insourcing. However, the hospital continues to incur some additional indirect costs; for example, costs to cover utilities and the salary of a hospital manager who oversees and monitors the vendor's work. These indirect costs are in addition to the contract cost.
The table also shows that with outsourcing, the direct costs (contract value) covers 97% of the cleaning costs with indirect costs (management and operation) covering the remaining 3%. With insourcing, personnel costs cover 82% of the cleaning costs. The proportion of indirect costs (management and operational costs) while insourcing is higher than outsourcing (11% vs 3%). While outsourcing, the hospital does not have to pay for training costs since these are covered by the vendor. Table 3 compares the costs of outsourcing and insourcing after adjusting for the differences in the quality of cleaning services delivered through the two alternatives. These costs reflect the hidden costs of poor-quality services revealed by applying the quality adjustment described in the methods section. Results show that for the study hospital it costs more to deliver the same quality of cleanliness when insourcing than when outsourcing. After adjusting for quality, it costs UGX 1,016.55 ($0.39) to clean each square meter of the hospital while insourcing, compared to UGX 644.35 ($ 0.25) while outsourcing. The poor rating of in-sourced cleaning services by the hospital managers accounts for this difference in cost.
Annual Quality Adjusted Costs of In-sourcing Compared to Outsourcing
Cost Benefit Analysis
Two cost-benefit analyses of outsourcing are presented in Table 4 below; before and after adjusting for the costs of poor quality of cleaning services while insourcing.
Before adjusting for quality, the net cost of outsourcing over a year study period is UGX 5,865,080 higher than the net cost of insourcing. This means that the management of Hospital A incurred UGX 76.28 more per square meter cleaned during the study period by choosing to outsource the hospital cleaning services.
Taking into account differences in quality of insourced and outsourced cleaning services, the net total cost saving from outsourcing over the one year study period is UGX 28,618,356.84 ($ 11,007.16), translating to a total net cost saving of UGX 372.20 ($ 0.14) per square meter of hospital space cleaned. This implies that taking into consideration improved quality of cleaning, the hospital management gained approximately UGX 28,618,356.84 ($ 11,007.16) in total value over the one year period by outsourcing cleaning services. Put differently, with insourcing, if Hospital A wanted to achieve the same level of quality of cleaning services as provided by the vendor, the hospital would need to spend an additional UGX 28,618,356.84 ($ 11,007.16). This amount does not reflect real financial savings, but reflects an attempt to place value on quality. 
Sensitivity Analysis
A Sensitivity analysis was conducted to test the impact of alternative assumptions (operational costs and management costs) on the results of our cost benefit analysis. The results of the sensitivity analysis are shown on a tornado diagram below (Fig. 1) . The impact of varying the contract costs by 20% is also plotted for purposes of comparison. Fig. (1) . demonstrates that the net cost benefit is positive for the scenarios where operational costs and management costs are varied by 20%, meaning that outsourcing is still cost-beneficial. Thus, operational costs and management costs have relatively little impact on the quality-adjusted net total cost of outsourcing cleaning services in our study hospital. Net cost benefit/Sq metre-UGX -500.00 -300.00 -100.00 100.00 300.00 500.00
significant impact on the quality-adjusted net total cost of outsourcing. Fig. (2) presents the quality-adjusted net total cost of outsourcing at different values of the outsourcing contract per square meter cleaned. Through outsourcing, the hospital pays UGX 644.35 (USD$ 0.25) per square meter per year for the cleaning services. The vertical line demonstrates that holding all other assumptions constant, outsourcing is costbeneficial to the hospital management only when the annual unit cost of the outsourcing contract is less than approximately UGX 1000 ($ 0.38) per square meter per year. Fig. (2) . Impact of varying contract unit cost on quality-adjusted total net cost.
Impact of Contract Costs
Impact of Service Quality
Given that the manager's service quality rating had a significant impact on the net cost benefit, we conducted an analysis to determine the quality rating below which outsourcing would not be cost beneficial to the hospital compared to insourcing. Fig. (3) shows the impact of the managers' quality of services perceptions on the net total cost of outsourcing cleaning services.
The figure shows that the net total cost saving of outsourcing is highly dependent on the managers' rating of the quality of cleaning services. An increase of one point on the managers' average quality rating on the Likert scale (from 8 to 9) results in an increase of approximately UGX 9,1195,583.16 in the annual net total cost saving from outsourcing (net cost saving increases from UGX 24,020,565.26 to UGX 33,216,148.42). A decrease of one point on the manager's average quality rating on the Likert scale (from 8 to 7) results in a decrease of approximately UGX 9,102,458.84 (net cost saving decreases from 24, 020,565.26 to 14, 824, 982.11). For hospital A, an average quality rating of outsourced services below 5 compared to the average rating of insourced services of 4.8 from the mini-survey would result in a negative net cost benefit for outsourcing. In other words, for the current scenario, keeping all other factors constant, for outsourcing in Hospital A to be cost effective, the quality of the outsourced service must be better than the quality of insourcing, though the hospital ends up paying for the outsourced services. Fig. (3) . Impact of varying outsourcing rating on quality-adjusted NPV.
DISCUSSION
This cost-benefit analysis finds that outsourcing cleaning services at the considered hospital were more expensive than in-sourcing. Just like this study, a similar study conducted in a hospital in Botswana estimated that outsourcing cleaning services in the hospital compared to the status quo, would result in additional hospital expenditures meaning that outsourcing was more expensive than in-sourcing [15] . However, both studies show that outsourcing provides a greater value for money to hospital's managers because it resulted in a significant observed increase in the quality of cleaning services. It can thus be concluded that even if outsourcing was more expensive than in-sourcing, after taking into account improvements in quality, the cost-benefit analysis favors the outsourcing alternative.
Not all benefits of outsourcing the cleaning services are measurable in financial terms; other intangible benefits include improved quality of care, improved satisfaction of patients and staff due to a clean environment, among others. A cost-benefit analysis as conducted here is only one part of a complete analysis of the effects of implementing the outsourcing of cleaning services. The study hospital which is a mission (faith based) hospital strives to offer quality service in a clean environment. Thus, outsourcing cleaning services in order to improve the quality of the hospital's cleanliness are key to the attainment of the hospital's objectives.
The analysis shows that the net total cost to the study hospital from outsourcing cleaning services was positive across a wide range of assumptions. The benefits arise from improved quality of cleaning services and reduction in management costs for supervising delivery of the cleaning services. The results of the sensitivity analysis conducted in our study are similar to those of the Botswana study. Just like this study, the Botswana study found that outsourcing cleaning services delivered greater value for money than in sourcing under all scenarios tested. Also, just like in this study, the cost of the contract and the management's rating of the quality of the service had the greatest impact on the value for money of outsourcing cleaning services in the studied hospital [15] .
After adjusting for the improvement in quality, the analysis shows that outsourcing of cleaning services though more expensive, delivered higher value for money. In justifying paying more for a better service, however, hospitals must commit to vigorously monitoring the quality of services provided by private vendors, and hold them accountable for their quality. Managers may consider defining quality standards during the contract negotiation phase to ensure that both parties have the same expectations of what constitutes quality services. Hospital managers should then conduct regular quality assessments together with company managers to ensure that expectations are being met. This is important because as revealed in this study, quality rating of the outsourced services has a significant impact of the value for money from outsourced services.
The finding that management's quality rating of the outsourced services is one of the factors with the greatest impact on the value for money of outsourcing the cleaning services raises the question of how much it would cost to improve the quality of cleaning services provided by the hospital staff through better remuneration, training, improved supervision of provision of better equipment and how this would impact the cost benefit analysis. The key to answering this question would be the determination of the cost of the additional investments that would be required by the hospital and how these costs compare to quality adjusted cost savings from outsourcing. As Table 4 Managers Average Quality Rating hospital would need to spend more than UGX 28,618,356.84 on these additional investments would make outsourcing the more cost-effective option.
This study was framed from the hospital manager's perspective to assist in making decisions about the outsourcing of cleaning services. It may also be worthwhile to take the societal perspective, which would include benefits to the community (e.g. employment opportunities for locals in the outsourced company) and patients. A clean environment can contribute to reduced incidence of hospital acquired infections and also improve quality of care contributing to lower costs of health care delivery and reduced costs to those seeking care. An analysis based on the societal perspective would most likely attempt capture these benefits.
The time horizon for this analysis was one year. It would be interesting to conduct the analysis over a longer time period to see how that affects the results. It can however be argued that the costs and benefits of outsourcing should improve over time. As vendors continue to gain experience, they are likely to increase operational efficiency through innovation or increased economies of scale leading to better quality services at lower costs. As hospital manager improve their capacity to monitor of vendors and enforce adherence to quality standards, quality of outsourced services could also improve.
Study Limitations
This study has several limitations. The cost-benefit analysis was based on secondary data reported by the hospital managers. Also, the operational costs and costs of supplies used were provided by the hospital management as aggregate/ total costs for the periods of interest. Details of unit prices and quantities used were not readily available to us.
The quantification of the benefits of outsourcing is highly dependent on the results of the subjective services quality mini-survey of the various hospital Managers which reported a 77% observed increase in quality rating of cleaning services after outsourcing (from 4.8 out of 10 before the implementation of outsourcing, to 8.5 out of 10 after the implementation of outsourcing). It would have been desirable to survey other hospital staff e.g. nurses to verify the manager's responses and further inform the analysis. Despite this limitation, it is likely that the management team's assessment of the differences in quality of cleaning services during in sourcing and outsourcing is accurate because the management team surveyed is in a good position to assess all aspects of the outsourcing experience, including negotiating with the vendor, monitoring the cleanliness of all areas of the hospital, and monitoring the incidence of hospital-acquired infections.
Other potential costs like the costs of negotiating the contract and managing the procurement process were not included in the analysis, because these costs could not be collected. However, they are likely offset by intangible benefits of outsourcing that are also not accounted for in this analysis. Also, the study used financial data as reported by the hospital managers. This can only at best be an estimate and may not be a true reflection of actual costs. Also the costs of utilities were reported as aggregate costs. A better option would have been to determine the quantity of each utility consumed and multiply with the unit prices to obtain the total costs. However, detailed information on unit costs and quantities used was not available.
CONCLUSION
For most hospitals, the decision to outsource is premised on the assumption that outsourcing will provide better quality services at a cheaper cost. However, this is usually based on intuition and is not backed by a thorough cost benefit analysis. This study evaluated the costs and benefits of outsourcing cleaning services in a selected hospital in Uganda. We find that outsourcing is more expensive than in sourcing but also provides better quality of cleaning services. Once service quality is accounted for, the economic benefits of outsourcing become evident.
Our findings indicate that a critical factor in ensuring the realization of these economic benefits would be securing a good contract price during negotiations with vendors. Conducting a cost-benefit analysis as done here can help hospital managers determine the contract price beyond which outsourcing is no longer cost beneficial.
For successful outsourcing hospital managers should collect more-detailed information on the costs of providing nonclinical services in-house, and more information on the monetary value of increased quality of outsourced services. This information will allow hospital managers to conduct rigorous cost-benefit analyses of outsourcing cleaning and other services in their own context. 
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